CHAPTER 16

CALCULATING PIPE LENGTHS

Intreduction Pipe lengths are figured using the elevation differences
of the pipe and the roadway grade above it.

Three things are needed to figure the pipe length.

1. The inlet and outlet elevations of the pipe.

2. The profile grade of the roadway at the station of the
pipe.

3. The typical cross section for the roadway.

A sample form to use in calculating the pipe length is

attached.

Example A 24" C5 pipe is to be placed under the fill at
station 12425 is 563.15. The typical section is shown
below:
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TYPicAL SE<Tied

There is a 2 1/2" Crown in the pavement.
Shoulders slope at 1/2" per ft.
Side slopes are 3:1.

Step 1. Fill in profile grade and determine shoulder elevation.
Mark left & right side of sheet.
2 1/2™ Crown =2.,5"/12" = 0.2083'= 0.21"
§63.15 - 0.21 = 562.94 Shoulder Elevation
Place this elevation on sheet. GSee figure A.

Step 2. Place the inlet and outlet elevations on the proper sides
of the sheet on the flowline elevation line (Inlet on the
left and outlet on the right.) Subtract this elevation
from the shoulder elevation to get the gross fill. See
sheet, figure B.

Step 3. Deduct the diameter of the pipe from the gross fill to

get the net fill for each half of the roadway.
24" pipe = 2° Place this figure on the net £fill
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Step 4.

Step 6.

Skew pipes

line for each side. 3See sheet, figure C.

Place the rate of slope in the parentheses on the next
line (3) for the 3:1 slope. Multiply this times the net
£fill for each side:

Left = 30.74" = 3 =92.22"

Right = 32.54' » 3 = 87.82°
Flace this figure on the =sleope line for esach side. This
is the length of pipe reguired for the point from the
shoulder break to the end of the pipe for each side. See
sheet, figqure D.

Place the distance from the centerline to the shoulder on
the next line:

12' lane + 10' shoulder = 22°. This is the same for
each side. Add this tc the slope distance computed in
Step 4.:

Left = 92.22' + 22.00" = 114 22"

Right = 97.62' + 22.00" = 119.62"

See sheet, figqure E.

Add the 2 sides together for the total length:
114.22' 3+ 1189.62' = 233_84"
Check for an increase in length due to pipe fall:

530.2" inlet elev. - 52B.4' outlet elev. = 1.8" fall,
Jse a2 + b = ¢ , where:
&= gt
b = 233.84"
(1.8 + (233.84) = ¢
3.24 + H4681.145 = o
S54684.385 =ig
& = 233,.85" MNo substantial increase

Round up to the next even foot and record in the total
column. Use 234', this is alsc the amount Lo order. See
sheet, figure F.

For pipes on a skew figure the same as before and use the
computed length for the perpendiculsar length in the
following formula:

Length on skew = Perpendicular Length/cos skew angle
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Skew example In the previocus situation all is the same except the pipe
is skewed 15 degrees to the right.

Plan View

A

T s°

Using the previous information for the length and the
above formula:

233.B85/cos 15 degrees = Length on skew

233.85/ 0.965925826 = 242.10'

Round to 242', This is the order length. See sheet,
figure G.

Note If riveted pipe is used, it must be ordered in even 2'
lengths. Spiral crimped seam pipe can be ordered to the
nearest 1' length.
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Plan Length
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- Project Number
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Line

."l. o e l"FI.
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563./5

‘ Profile Grade

552.94

5£3.15
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Net Pill

(. )Slope(_ )
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Contract Number

Fireoee A

- Project Mumber

Seructaredo.___.o. | Station

L)

Line
Plan Length Calculated Length
LEFT | 4¢3 f-*f- ' ‘ profile Grade Erg e
56.94 Shidr. Elev. 54£2.94—
530:30 _Elow Line Elev. 52 9.4q
32747 Gross Fill 34,54

Deduct for Pipe

Net Fill

(__)Slope(___)

L. to Shld. Dist.

Total

Skew Pactor

Total

Order,

Commect to Str, No.

Inlet Type
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Contract Mumber

- Project Mumber

' Structure:No;___...  ~ Station Line

" Plsn Length Gl Calculated Length
LT 5¢3. 15 | ‘ Profile Grade 563./5 i
£¢2.94 Shidr. Elev. 567, 94
530- 30 __Blow Line Elev. .52 8. 40
2 B R _Gross Fill | 34 54
2.00 Deduct for Pipe - %),
30.74 __ Net Rl 32. 54—
(.  )Slope( )
L. to Shid. Dist.
Total
Skew Flf:tﬂ:
) Total

Comnect to Str, HNo,
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Contract Number

- Project Mumber

Structure No., ... Station iy

:.?-Iﬁ?:ﬁ:ﬂi e o Calculated Length
. ,E R |\ H 8 Arsar
L&FT £43. /5 ' Profile Grade 563./5
' | 561.94 Shidr. Elev. . 5¢2.94
£3¢.30 _Elow Line Elev. 238. 40
39.74 . Gross Fill ' 84, 547
.00 1 Doduct for Pipe ' - 32. 00
30.74° et Pl 30 S
2.3 (_3 )Stope(_3 ) Q7. 84!
~_ ga to Shid, Dist.
Total
Skow Fl_:tnr
Total

Order ' £,

Commect to Str, No.

Inlet Type
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- Project Mumber

Structure:No. .. Statiom

R ]

Line_
Plan Length Calculated Length
ot 563./5 © Profile Grade £43. )5 i
5(2.94— Shidr. Elev, 5¢2.94
5 30. 20 _Elow Line Elev. 52949
33.74’ __Gross Fi11 34.54 '’
Q.00 Deduct for Pipe 200
30,714 ! Net Fill 3).54
A2.43 ¢ (3 _)Slope(_3 ) B
2.00’ €. to Sh1d. Dist. 22.00
[[4.227 Total [19. 42
Skew Factor
) Total
Order ft.

Comnect to 5tr, No,

Inlet Type
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- Project Mumber

Structure.No. . . . Station

anm&" S~

Line
Plan Length Calculated Length
B i SN T
LEFT £43./5 ‘_Profile Grade 563./5
56294 Shidr. Elev, _562.94
530.20 _Elow Line Elev. 525.40
3274’ Gross Fill 34.54
2.00’ Deduct for Pipe 2.00°
20,74’ Nt P11 22,54
2. 22’ (2 )Sslope(_2) 97 62’
22.00" % o sma. pase. 22.00
//4. 23’ Total o T s B
Skew Fmr
233.84° Total

Order L34/ £t

Comnect to Str, Mo,

Inlet Type
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[reens 3,

- Project Number

Structurs.No. .. Station Line

Plsn Length - | Calculated Length
LEFT 5¢3.45 _Profile Grade 5{345. Arel
5629¢ Shldr. Elev, 55294
530.20 Elow Line Elev. 53 §.-40
_32.74 ___ cross Fi11 . 34.54"
2.00 Deduct for Pipe 2.00 °
30,74’ Net Fill 3254
HILTN (2 )S1opel_3) 97.62
22.00 ° L. to Shid. Dist. 22.00 7
] /4.’ Total 119,62
Shri B Gx /5° Skew Factor
242./0° Total
Order___ 2 42l %

Comnect to Str, No.

Inlet Type
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